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GEOSSs u m m a r y
Transboundary data sharing is widely recognised as a necessary element in the successful handling of
water-related climate change issues, as it is a means towards integrated water resources management
(IWRM). However, in practice it is often a challenge to achieve it. The Mekong River Commission
(MRC), an inter-governmental agency established by Cambodia, Lao PDR, Thailand and Vietnam, has
adopted IWRM in its water strategy plan in order to properly manage the transboundary waters of the
Mekong River. In this context, data sharing procedures were institutionalised and have been officially
implemented by the four member countries since 2001. This paper uses a systematic approach to identify
the extent of data sharing and the factors influencing the willingness of key individuals in the Vietnam
National Mekong Committee and its Primary Custodians to share data. We find that the initial objectives
of the Procedures for Data and Information Exchange and Sharing (PDIES) have not been fully achieved
and, further, that Vietnam has much to gain and little to lose by engaging in data sharing in the MRC con-
text. The primary motivation for data sharing stems from the desire to protect national benefits and to
prevent upstream countries from overexploiting the shared water resources. However, data sharing is
hindered by a lack of national regulations in the Vietnam context concerning data sharing between state
agencies and outdated information management systems.
 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction people’s livelihoods by reducing uncertainties and providing earlyIn the coming decades, fresh water resources will become scar-
cer in the Mekong Delta. Predictions indicate that rising sea levels
due to climate change will lead to the loss of land, fresh water and
livelihoods in the region (Eastham et al., 2008; Wassmann et al.,
2004). The discourse on climate change in the Mekong Delta
embraces the concept of integrated water resources management
(IWRM) (Gerlak and Schmeier, 2014), highly promoted since the
1990s as a means to achieve sustainable development (Al Radif,
1999; Rahaman and Varis, 2005). Full participation by the various
stakeholders is vital to sound decision-making in this field and to
reaching lasting compromises between socio-economic develop-
ment and environmental protection (Savenije and Van der Zaag,
2008). The sharing of scientific information is an indisputable pre-
condition for successful negotiation between water users,
researchers and managers (McDonnell, 2008). Data sharing is
argued to soften the negative effects of droughts and floods onwarnings (Gerlak et al., 2011; Uitto and Duda, 2002). It further-
more provides a basis for assessing and evaluating the impacts of
socio-economic activities on water resources (Timmerman and
Langaas, 2005), enhances the functions of ecosystems (Dudgeon,
2003) and strengthens adaptive capabilities to climate change
(Wilby and Dessai, 2010). In transboundary contexts, data sharing
is considered to be a means of building trust between riparian
countries and thus a contribution to long-term commitment and
strong international cooperation (Feitelson and Haddad, 1998;
Fischhendler and Katz, 2013; Kliot, 2005).
In the Lower Mekong, the establishment of the Mekong River
Commission (MRC) in 1995 opened an official channel for the four
member countries to prepare the region for the consequences of cli-
mate change (Jacobs, 1996) and to solve water issues while seeking
intergovernmental consensus (Browder and Ortolano, 2000; Ha,
2011; Hori, 1993; Jacobs, 1995; Kristensen, 2000; Radosevich and
Olson, 1999). The existence of this organisation has reduced the risk
of water conflict escalation (Lauridsen, 2004; Pearse-Smith, 2012)
and has contributed to water resources development by providing
water research and recommending water policies to the four mem-
ber countries (Kristensen, 2000). In comparison with other river
basins, such as the Zambezi River, where the riparian countries
are not interested in a joint water resources management
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organisation in the Nile River Basin (Swain, 2002), the MRC can
be considered the front runner in transboundary water manage-
ment. Backer (2006) argues that even under difficult circumstances
(war and political suspicions), theMRC ’has gathered and processed
substantial amounts of data on the river and its basin, obtained
through cooperation by all member states’ (p. 66). Moreover,
hydrological data and water-related information sharing was insti-
tutionalised and put into practice by the MRC with the ratification
of the ‘‘Procedures for Data and Information Exchange and Sharing”
(PDIES) in 2001. Although this has increased the transparency of
information (Wolf, 1997), the MRC’s implementation of the data
sharing procedures has been highly criticised. Data onwater quality
and hydrology are too poor to be used for water resources manage-
ment (Chenoweth and Feitelson, 2001), hydrological data from the
Mekong’s tributaries is absent, and the skill level of participants is
insufficient to manage the information system (Campbell, 2009).
Furthermore, some important reports were not made available to
the affected public, for example those on the environmental
impacts of the construction and operation of the Yali dams in the
Se San River (Bearden, 2010; Dore and Lebel, 2010).
From this perspective, it can be argued that the institutions and
mechanisms for data sharing under the PDIES framework are not
sufficiently able to support sound decision making for water man-
agement. However, the real issue may lie elsewhere. There is little
knowledge about the influence of socio-economic and political
aspects on the willingness of key individuals to share data in
related organisations in this region, with the exception of the
research by Plengsaeng et al. (2014), which identified the techno-
logical and non-technological barriers on the Thai side that influ-
ence data sharing in the Lower Mekong. This raises the need to
identify the drivers and bottlenecks in other national contexts as
well under the umbrella of the Mekong Agreement (Cambodia,
Lao PDR and Vietnam) in order to tackle these barriers and pro-
mote efficient data sharing and collaboration. This research there-
fore aims to investigate the current situation of PDIES
implementation in Vietnam, identify the drivers and obstacles
influencing the willingness of key individuals to share data in the
Vietnam National Mekong Committee and its line agencies, and
to provide recommendations on how to address the factors influ-
encing effective implementation in the Vietnamese context.
The paper is comprised of six sections. The second section pro-
vides background on the legal basis for data sharing as well as on
the structure of the Vietnam National Mekong Committee. The
third section provides the theoretical context by reviewing the
data sharing literature in general as well as that on IWRM in par-
ticular. In addition, it presents a model for the willingness to share
that can help to identify the drivers and obstacles for data sharing
in the Vietnamese context. The fourth section presents the
research methodology. The results, discussion and recommenda-
tions of this research are presented in section five. The final section
concludes with reflections on the theoretical framework, the limi-
tations of the research, and suggestions for future research.2 The Ministry of Natural Resources and Environment, the Ministry of Foreign
Affairs, the Ministry of Planning and Investment, the Ministry of Agriculture and Rural
Development, the Ministry of Industry and Trade, the Ministry of Transportation, the
Ministry of Science and Technology.
3 Provinces: Kontum, Long An, Ben Tre, Kien Giang, Dong Thap, Can Tho, Tra Vinh,
Soc Trang, An Giang, Tien Giang, Hau Giang, Ca Mau, Bac Lieu, Dak Lak, Dac Nong, Gia
Lai, Vinh Long.2. Background on data sharing institutions in the Lower
Mekong and Vietnam
2.1. Creating institutions for data sharing
The Mekong River Commission was formalised in 1995 by Cam-
bodia, Lao PDR, Thailand and Vietnam under the Agreement for the
Cooperation on the Sustainable Development of the Mekong Basin
(see MRC, 1995). Since its establishment, the MRC has been the
first and only inter-governmental agency of the four riparian coun-
tries that aims to develop joint water resources development andmanagement strategies and generate solutions for the transbound-
ary water and environmental issues in the Lower Mekong River
basin. This agency consists of three main bodies in its hierarchy:
the Council, the Joint Committee and the Secretariat (MRC,
1995). The highest level is the Council whose members are minis-
ters of environment and/or water. They take mutual decisions and
formulate policies for cooperation and coordination of joint activ-
ities and projects under the Mekong Agreement 1995. The direct
body that assists the Council is the Joint Committee, whose mem-
bers are the heads of department from the four riparian countries.
The Joint Committee’s main tasks are to put the policies and strate-
gies made by the Council into practice and to supervise the opera-
tion of the MRC Secretariat. At last level of the MRC’s structure is
the MRC Secretariat. This is the main operational body that carries
out the decisions and tasks assigned by the Council and the Joint
Committee. This level provides the necessary technical services
and financial administration for the operation of the MRC. In addi-
tion, it also cooperates with local focal points, the National Mekong
Committees, to conduct the MRC’s activities. At the time of writing,
the MRC Secretariat has about 150 staff and is located in Phnom
Penh, Cambodia and Vientiane, Lao PDR.
The principles established by the MRC have played a critical
role, serving as an umbrella under which the four member coun-
tries have been able to develop their foreign policies and cooperate
towards sustainable use of the Mekong River water resources
(Pichyakorn, 2002). In terms of data sharing, this agreement laid
the foundation for information exchange among the member coun-
tries. Chapter 3, Article 5, Point B of the Mekong Agreement, states:
‘During the wet season, intra-basin use shall be subject to notifica-
tion to the Joint Committee’ and ‘During the dry season, intra-basin
use shall be subject to prior consultation which aims at arriving at
an agreement by the Joint Committee’. More specifically, in Chap-
ter 4, Article 24, Point C, the Agreement regulates that one function
of the Joint Committee is ‘to regularly obtain, update and exchange
information and data necessary to implement this Agreement’. As a
result, procedures for data and information exchange and sharing
were promulgated in 2001 and followed up by the construction
of the HYCOS hydro-meteorological monitoring network (MRC,
2012). Twelve types of data and information are required to be
shared: water resources, topography, administrative boundaries,
natural resources, agriculture, urbanisation/industrialisation, navi-
gation/transport, environment/ecology, flood management, infras-
tructure, socio-economics, and tourism (MRC, 2001, p. 3).
2.2. Vietnam National Mekong Committee (VNMC)
The composition of the VNMC is highly interdisciplinary, with
participation by seven Ministries2 and representatives from 17 local
provincial people’s committees3 in the Mekong Delta and the Central
Highland. The VNMC is responsible for the initial collection and stor-
age of data (MRC, 2002). In addition, it is fully authorised to nomi-
nate the line agencies that will provide the required data/
information to the MRC-IS. Therefore, the VNMC is also in charge
of certifying Primary Custodians (PCs) as internal users. Since
2006, the VNMC has actively participated in the Information and
Knowledge Management Programme (IKMP) under the MRC, whose
main purpose is to develop a database and modelling tools to sup-
port the monitoring network of the MRC and to provide information
services for the National Mekong committees and their line agencies.
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Many data sharing institutions have been established through-
out the world, such as the United Nations Convention on the Law of
the Non-navigational Uses of International Watercourses 1997,
which proposed that ‘watercourse states’4 exchange information
and consult each other in all necessary cases (UNECE, 1997). How-
ever, despite international efforts, only 37% of the 287 water agree-
ments signed in the period between 1900 and 2007 actually led to
the creation of a platform for direct data and information exchange
(Gerlak et al., 2011). Of these, the commitment to data sharing in the
Lower Mekong River Basin is considered the weakest (Gerlak et al.,
2011).
To explain the difficulties of transboundary data sharing,
Beniston et al. (2012) point out that access to climate and water
data may be limited due to the increasing cost of data collection,
licence conditions, data politicisation, and national regulations.
Chenoweth and Feitelson (2001) add more factors by arguing that
the main barriers for water information exchange are differences in
legal systems, culture and language, the low level of economic
development and increasing water demand. Similarly, Dawes
et al. (2012) advocate that a range of contextual differences,
including cultural, political, intentional, organisational, relational,
knowledge, resource, physical and technical, strongly influence
transnational information sharing. With a more specific focus on
water negotiation, Gerlak et al. (2011) argue that data and infor-
mation exchange is hindered by perceptions that exchange may
weaken the negotiation positions of riparian countries. Moreover,
data can be used to blame other participants for causing negative
impacts on shared water resources (Timmerman and Langaas,
2005). In short, data sharing strongly depends on the local context
and the national interests of the riparian countries.
Most countries in the Lower Mekong River Basin are still poor
and have low technical capacity, with the exception of Thailand
(Backer, 2007). In addition, the national interests in water
resources are not consistent. With 86% of the territorial area
belonging to the river basin (MRC, 2011), Cambodia wants to main-
tain flood-time overflows which run into the Tonle Sap river in
order to preserve its ecology and fisheries industry (Browder,
2000; Browder and Ortolano, 2000). In addition, flood mitigation
has also been increased by Cambodia in order to protect its capital
city (Backer, 2007). For Lao PDR, the maintenance of the flow dur-
ing the dry season takes priority over all water issues because the
watercourse is valuable year-round for navigation (Browder, 2000;
Browder and Ortolano, 2000). Vietnam, as the most downstream
country, has concerns about flood mitigation and wants to prevent
seawater intrusion to protect the fertile paddy fields in the Mekong
Delta (Browder, 2000; Browder and Ortolano, 2000). Thailand, the
furthest upstream country, wants to divert water from the main
stem to the Northeast to serve large-scale irrigation works through
the Khong-Chi-Mun project (Molle et al., 2012; Sneddon, 2003). All
of these national interests and capacities are reflected in the data
sharing activities of the MRC.
According to Campbell (2007), urgent environmental informa-
tion has not always been properly identified or reported to man-
agement due to the lack of capacity of the MRC and its line
agencies to process and publish data and respond to environmental
issues raised by local social media producers. The hiring of short-
term consultants who have little experience with the local envi-
ronment also reduces data quality (Campbell, 2007, 2009). On4 According to this convention, ‘‘’Watercourse State” means a State Party to the
present Convention in whose territory part of an international watercourse is
situated, or a Party that is a regional economic integration organization, in the
territory of one or more of whose Member States part of an international watercourse
is situation.’ (UNECE, 1997, p. 3).the other hand, in terms of non-technological barriers, data sharing
in the Mekong Basin is being politicised (Affeltranger, 2009;
Backer, 2007). Affeltranger (2009) pointed out that at the national
level, data is considered an asset for institutional competition
among national organisations. At the basin level, upstream coun-
tries tend to limit the access of downstream countries to informa-
tion about water withdrawals in the upper parts (Affeltranger,
2009). More particularly, Plengsaeng et al. (2014) claim that the
limited extent of data sharing from the Thai side results from per-
ceptions of few gains and considerable concerns about national
security. All in all, data sharing behaviour seems to be very com-
plex in this region due to differences in national concerns and
capacities.
Most conceptualisations of data sharing, and more specifically
that of transboundary water-related data, are developed based
on the authors’ experiences, e.g. Calkins and Weatherbe (1995)
and Chenoweth and Feitelson (2001), as each draws up a list of fac-
tors that influence data sharing. However, such approaches carry
the risk that not all drivers of data sharing behaviour are fully
taken into account. While riparian countries’ interests in water
resources seem predictable, no theoretical framework has com-
pletely answered the question as to what extent a given riparian
country is willing to share data, nor uncovered the reasons behind
an agreement or disagreement to share. The underlying issue – to
share or not to share data – is one that can be addressed with the
help of decision making theories. In this well-established body of
literature, process models (such as Kahneman and Tversky’s
Prospect Theory (1979)) are concerned with the procedure and
steps in the cognitive process, while structural decision making
models (such as the Theory of Planned Behaviour by Ajzen
(1985)) investigate what decision will be taken by a decision
maker. Among these two streams, the latter is of key relevance
to this research.
Ajzen (1985) argued that planned behaviour can be predicted
and understood if the intention to carry out the behaviour is clar-
ified. Wehn de Montalvo (2000, 2001, 2003a, 2003b) applied the
Theory of Planned Behaviour (TPB) to spatial data sharing and car-
ried out research in South Africa in which she systematically for-
malised a model of the willingness to share data (see Fig. 1). This
model allows researchers to investigate the factors underlying
the intention to share, by both data sharers and non-sharers. In
addition, it takes into account both technological and non-
technological factors that influence data sharing behaviour. Indeed,
Plengsaeng et al. (2014) and Gharesifard andWehn (2016) success-
fully applied this data sharing model. Specifically, Plengsaeng et al.
(2014) used it to examine the drivers and obstacles of spatial data
sharing under the Procedure for Data Information Exchange and
Sharing (PDIES) in the Thai context. The perception that there are
few gains from data sharing and considerable concerns about
national security appeared to be the main barriers on the Thai side
against effectively participating in the PDIES. Specifically, concerns
about losing its position as a leading rice producing country to
regional rivals were raised: if rainfall data is released to neighbour-
ing countries, they will be able to predict the Thai rice production
capacity. In general, decisions about official transboundary data
sharing are still being made at top levels. Therefore, the willingness
of key individuals to share data can be argued to significantly affect
the extent and effectiveness of data sharing. The framework devel-
oped and tested by Plengsaeng et al. (2014), which was based on
Wehn de Montalvo (2000, 2001, 2003a, 2003b), was adopted here
to systematically examine the willingness to share data and the
related underlying beliefs on the Vietnamese side. Insights from
Vietnam can help towards a better understanding of the reasons
for the gap between the existing institution on transboundary data
sharing and its actual implementation from the perspective of a
downstream developing country.
Behaviour
The behaviour to be examined by the Theory of Planned
Behaviour (TPB) can be defined by taking into account four
elements: action, target, context and time (Ajzen, 1991).
Within the scope of this research, data sharing behaviour is
defined as follows:
 Action: Making data available to the Vietnam National
MekongCommittee tosharewithother lowerMekongnations
under the Mekong Agreement 1995 and under the PDIES.
 Target: The target of the behaviour is the 12 types of data
that are regulated by the Procedures for Data and Informa-
tion Exchange and Sharing (MRC, 2001).
 Context: Sharing data across organisational boundaries
(between the specific organisations, the Vietnam National
Mekong Committee and other relevant organisations
under the PDIES).
 Time frame: Present (the period of undertaking this empir-
ical research).
Attitude
This component refers to the perceptions of key individuals
about the positive and negative outcomes of conducting the
planned behaviour (i.e. data sharing). It consists of four
domains: resources, organisational activities, strategic position
and social outcomes (Wehn deMontalvo, 2003b). Plengsaeng
et al. (2014) evaluated and confirmed these four components
in 2013 during their research in Thailand. Each domain sub-
sequently comprises a set of behavioural beliefs which are
investigated based on qualitative empirical research.
Social pressure
This component comprises the normative beliefs that
affect the willingness to share data. According to the research
of Wehn de Montalvo (2003b), the social pressure component
comprises five domains: pressure from the GIS5 community,
market pressure, institutional pressure, organisational pres-
sure and moral norms. Plengsaeng et al. (2014) excluded GIS
community pressure and market pressure because of their
inapplicability to the MRC context.
Perceived control
This last component refers to the difficulties and ease of
practising the planned behaviour (i.e., data sharing). Accord-
ing to Wehn de Montalvo (2003b), this consists of six dimen-
sions: technical skills, interpersonal skills, resource control,
spatial data positioning, finding sharing partners, and oppor-
tunities. In 2014, Plengsaeng et al. (2014) excluded finding
sharing partners from the framework because in theMRC con-
text the partners for data sharinghave alreadybeen stipulated.
Fig. 1. Basic model of spatial data sharing. Source: Wehn de Montalvo (2003b).
5 Geographic Information Systems.
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The full implementation of the selected framework (the Theory
of Planned Behaviour (TPB) applied to data sharing) first stipulates
qualitative research to identify relevant beliefs underlying the
three main components (attitude, social pressures and perceived
control), followed by quantitative empirical research among a large
sample of respondents to assess the importance (weight) of each
belief. However, the setting of our research on data sharing under
the Procedure for Data and Information Exchange and Sharing in
Vietnam means that there is only a very small population (i.e.,
the Primary Custodians (PC), the Vietnam National Mekong Com-
mittee (VNMC) and the Mekong River Commission (MRC)) from
which to draw a sample, thus rendering the second stage of TPB
empirical research inappropriate. This research was therefore con-
ducted by adjusting the research methods according to Plengsaeng
et al.’s (2014) and Gharesifard and Wehn’s (2016) implementation
of the TPB, i.e., semi-structured interviews to elicit beliefs, comple-
mented by a questionnaire instrument to collect quantitative data
during the interviews about the extent of data sharing. More gen-
erally, primary data was collected during the empirical research in
Vietnam in November 2014 using semi-structured interviews, a
questionnaire and observation. Secondary data such as reports
and documents of the MRC were gathered by contacting intervie-
wees and via the web portal of the MRC.
The target group is comprised of key individuals whose organ-
isations are currently collaborating with the VNMC to specify
which data sets should be shared. During the 2014 national con-
sultation meeting, 24 agencies were proposed to be the Primary
Custodians for the VNMC. However, according to the respondent
from VNMC, in fact only 19 agencies have the appropriate data
to provide to the VNMC to share with other Mekong countries
and these had been invited by the MRC to engage in the PDIES.
Therefore, the list of interviewees was based on the focal persons
from the 19 Vietnamese Primary Custodians, as well as the VNMC
and the MRC. The intention was to hold interviews with at least
two persons from each agency, but this was only possible with
five agencies. The other 16 Primary Custodians accepted only
one interview, claiming that he or she was the focal person as
well as the only knowledgeable person on data sharing proce-
dures with the VNMC within their respective organisations. In
total, the empirical research comprised 27 interviews. All inter-
viewees were also asked to complete the questionnaire instru-
ment (with participation by 26 out of the 27). An overview of
the participants in the primary data collection activities is pre-
sented in Table 1.
Table 1
Overview of primary data collection.
Ministries Agencies In-depth
interviews
Completed questionnaires
(by interviewees)
MRC
1. Mekong River Commission Secretariat 3 3
2. Vietnam National Mekong Committee 2 2
MONRE
3. Southern regional hydro-meteorological centre 1 1
4. Vietnam department of survey and mapping 1 1
5. Regional hydro-meteorology centre for central highland 1 1
6. Hydro-meteorological data centre 1 1
7. National centre for hydro-meteorology forecasting 1 1
8. Centre for environmental information and documentation 1 1
9. Centre for environmental monitoring portal 1 1
10. National center for remote sensing 1 1
11. Division of water resources planning and investigation for
the South of Vietnam
1 1
MARD
12. Centre for remote sensing and GIS (National Institute of Agricultural
Planning and Projection)
1 1
13. Vietnam administration of forestry 2 1
14. Directorate of water resources management 2 2
15. Sub-institute for water resources planning 1 1
16. Sub-national institute of agricultural planning and Projection 1 1
17. Research institute for aquaculture No. 2 2 2
MPI
18. General statistics office 1 1
MOT
19. Vietnam inland waterway administration 1 1
20. Southern Vietnam maritime safety corporation 1 1
MOIT
21. Electricity of Vietnam 1 1
Total 27 26
Note: MRC = Mekong River Commission, MONRE = Ministry of Natural resources and Environment, MARD = Ministry of Agriculture and Rural Develop-
ment, MPI = Ministry of Planning and Investment, MOT = Ministry of Transportation, MOIT = Ministry of Industry and Trade.
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ing model, which focuses on the perceptions of key individuals
regarding the perceived benefits/losses due to sharing, the diffi-
culty/ease of sharing and the existence/lack of pressure from other
parties to share data (Wehn de Montalvo, 2003b). The question-
naire instrument was developed based on Wehn de Montalvo’s
(2003b) and Plengsaeng et al.’s (2014) approaches for gauging
the extent of actual data sharing, and adapted to data sharing
under the PDIES in the Vietnamese context (see Appendix A). Fur-
thermore, this instrument was also used to obtain a quantitative
measurement of the overall willingness to share data by key indi-
viduals from the interviewed Vietnamese organisations. An over-
view of the items in the interview protocol and the directTable 2
Questions in the interview protocol and direct measures of the main model components i
Interview protocol
questions
What does the PDIES mean in practice for your organisatio
What do you see as the advantage/gains/benefits of your o
Which people or institutions do you think want your organ
other organisations under PDIES? (Social pressure)
What factors or circumstances help or enable your organis
National Mekong committee? (Perceived control)
Is there anything else that you associate with data sharing
What measure(s) would you recommend to address the fac
Questionnaire items
Direct measure of main constructs of the data sharing model
Attitude The extent to which your organisation would benefit from
Social Pressure Other important stakeholders who are important to the suc
under PDIES [strongly agree – strongly disagree]
Perceived Control Considering our organisation’s technological and interperso
opportunities to share data, our organisation perceives dat
Willingness To what extent do you agree to exchange data of your orgameasures of the main model components are presented in Table 2.
Appendix A contains the questionnaire items for assessing the
extent of actual data sharing of the interviewees.
The collected interview data was transcribed, the names of the
interviewees coded, and the responses of the interviewees syn-
thesised for each open-ended question and grouped into the three
domains according to the TPB model. The questionnaire-
generated data was entered into and processed in Excel. Finally,
the results of the qualitative (interview) and quantitative
(questionnaire-based) methods were analysed to assess the
extent of data sharing under the PDIES in the Vietnamese context
and to identify the factors influencing the willingness to share
data.n the questionnaire instrument.
n?
rganisation’s engagement in data sharing under the PDIES? (Attitude)
isation to engage in data sharing with Vietnam national Mekong committee and
ation to engage in data sharing across national boundaries via the Vietnam
activities of your organisation under the PDIES?
tors hindering the effective implementation of the PDIES in the Vietnam context?
data sharing under the PDIES is. . . [very small – very large]
cess of our organisation think that our organisation should engage in data sharing
nal skills, resources, influence and dependence on sharing partners, and the
a sharing under the PDIES to be... [very easy – very difficult]
nisation under the PDIES? [strongly agree – strongly disagree]
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5.1. Actual behaviour: the extent of data sharing and practical process
under the PDIES on the Vietnamese side
5.1.1. Data sharing stages
According to the staff from the Mekong River Commission
(MRC), data sharing between the MRC, NMCs and their Primary
Custodians is carried out in three stages (illustrated in Fig. 2).
In the first stage, at the basin level, the demand for data is ini-
tially identified among the MRC programmes. The data sharing
officials consult with representatives from other programmes to
identify their data need for the upcoming year. After receiving
the data/information list, the initial data requests are delivered
to the National Mekong Committees (NMCs).
In the second stage, at the national level, each NMC, in collabo-
ration with the MRC, organises a national consultation meeting
with line agencies and Primary Custodians (PC) to identify the pos-
sibilities for data collection. Usually, data is collected through var-
ious kinds of institutional arrangements, such as mandates,
contracts and MOUs, and then transferred back to the MRC. If the
needed data is not yet available from any country, the NMCs work
with PCs on a project in which the technique and equipment for
data collection are supplied by the MRC, while the PCs contribute
the officers with expertise. If international law does not allow
the required data to be shared across borders, the MRC will try
to regenerate or collect it from foreign sources.
The final negotiations on the type of data, its scope and the
quantity needed from the four member countries is collected by
an integrated team after understanding is gained about the
possibilities of collecting data from PCs. This team consists of four
representatives from each of the National Mekong Committees and
three representatives from the MRC (MRC, 2007). To ensure the
mutual consent of all parties, decisions are made by consensus.
Consequently, the final list of data requests is submitted to the
Technical Assistance and Coordination Team of the MRC for
approval. Thereafter, official requests are made and sent to the four
NMCs in order to obtain official data delivery from the Primary
Custodians.
At the last stage, data and information is stored and shared by
the MRC with classification according to user type. Currently, the
MRC web portal divides its users into six types: internal, indepen-
dent commercial, directly contracted, commercial users associated
with Mekong River Commission partners, research/academic or
civil society, and public users. Only staff of the MRC, NationalStage 1: Consultation about the 
data/information needs of the MRC 
programmers 
Stage 2: NMCs receive data requests 
and take responsibility for collecting 
data within their national territory 
Stage 3: Data/information transferred to 
IKMP, MRC programmes and uploaded 
to the MRC Web portal 
STAGES 
Basin lev
National le
Fig. 2. The process for data and information exchange and sharing under the PDIES. Note
NMCS = National Mekong Committees; TACT = Technical Assistance and Coordination TeMekong Committees and line agencies have full access to the infor-
mation system.
5.1.2. Extent of data sharing
The number of Vietnamese Primary Custodians who share data
with the MRC has increased rapidly over the past decade, from
eight in the period 1975–2005 to nineteen in 2015. Therefore, most
respondents indicated having some experience with the PDIES. By
attending the national consultation meetings and related projects
with the Vietnam National Mekong Committee (VNMC), most Viet-
namese PCs are aware of the existence of an international agree-
ment on data sharing. However, they hardly differentiate
between the two actions of data exchange and data sharing.
According to the PDIES (MRC, 2001), data exchange takes place
when data is exchanged in both a providing and receiving manner
by more than one country. Data sharing includes, in addition to
this, the unlimited access to the MRC’s database by member
countries. In reality, data is collected based on case-by-case rules,
and Primary Custodians are only required to share data with the
MRC. As a consequence, none of the interviewees were able to dis-
tinguish between the two behaviours: data exchange and data
sharing. They only understood that they could be both receivers
and providers to the VNMC/MRC in this institutional cycle. On
the other hand, 11 respondents from nine Primary Custodians
showed that they did not have full access to the MRC’s database,
despite the MRC’s regulations to allow their PCs access to all data
of this database (MRC, 2001). As a result, the majority of intervie-
wees perceived themselves as senders rather than receivers. The
key explanations for this paradox seem to stem from the fact that
most of Primary custodians consider the MRC database only as a
reference point rather than the primary data source, coupled
with the lack of technical and administrative capacity of the
MRC. The malfunctioning of the MRC’s web portal during the most
recent national consultation meeting in July 2014 was unexpected
and caused problems when the website did not allow users to
register.
Of the 12 types of data, those most shared are related to water
resources, environment/ecology, socio-economics, and flood con-
trol and mitigation (see Fig. 3). The least shared types are related
to tourism, urbanisation/industrialisation, navigation and trans-
port, and topography.
Water resources also heads the list in the number of datasets
uploaded to the MRC Master catalogue through July 2014. As a
result, water resources data is considered to be the most successful
case of data sharing under the PDIES. Despite the fact that the mostMRCS, NMCS (TACT) 
NMCs and their Primary Custodians 
IKPM (MRCS) 
RELAVANT STAKEHOLDERS 
el 
vel 
: MRC = Mekong River Commission; MRCS = Mekong River Commission Secretariat;
am; IKMP = Information and Knowledge Management Programme.
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Fig. 3. Responses on the types of data/information that each Primary Custodian contributes to the MRC-IS.
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Fig. 4. Willingness to share data as perceived by respondents.
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be the ‘‘mandate to share”, data is mainly collected through
project-based arrangements between the VNMC and PCs. In addi-
tion, some key individuals simply share data with the VNMC
because of their close relationship. The best updated data is that
on hydro-meteorology, as this type of data is collected from 49 sta-
tions and transferred daily to the MRC’s information system. Data
quality is perceived by most Primary Custodians as meeting high
standards. However, according to the top manager of the MRCS,
the quality level of shared data is merely ‘acceptable’.
According to the respondent from the VNMC, despite China’s
upstream location in the Mekong River, it only plays an observer’s
role in the Mekong Agreement. This giant neighbouring country
is perceived to refuse to share data, especially about water
use in China, such as the construction of reservoirs and the
operation of hydropower dams; only selected flood-related data
(at Jing Hong station) are being shared via the Mekong River
Commission.
5.2. Vietnam’s willingness to share
Despite its engagement in the PDIES, Vietnam’s provision of
data is evaluated as ‘low’ by some policy researchers (Backer,
2007). Vietnam’s position towards the mutual management of
the water resources of the Lower Mekong Basin through the
1995 Mekong Agreement was judged as less concerned about the
strict regime than the other downstream countries due to its geo-
graphic position, located upstream of Cambodia, combined with
relatively rapid economic growth (Browder and Ortolano, 2000).
Backer (2007) labelled Vietnam as the country with an ‘ambiguous
relationship’ within the Mekong cooperation regime. She argued
that because of the ‘two geographical dimensions’ with Vietnam
situated at the end of the Mekong River but also located upstream
of Cambodia on the Central Highland, Vietnam ‘engaged in the
regime but has been reluctant to accept all recommendations’
(Backer, 2007, p. 49). From her research, Vietnam seems to be seek-
ing the regulated flow regime in the main river while being less
interested in sharing information about the water activities in
the tributaries of the Central Highland. Bearden (2010) and
Wyatt and Baird (2007) highly criticised Vietnam for not providing
the technical documents and environmental impact assessment
reports of the Yali power plant which caused the floods in Cambo-
dia. Results of our research show that the willingness to exchange
and share data and information under the PDIES appears to depend
on the type of data/information required. In general, most Viet-
namese PCs are willing to share their data/information with the
VNMC/MRC. The majority of the respondents confirmed that theyshare data under the PDIES. From the 26 questionnaire respon-
dents, 25 chose the options of ’quite agree’ to ’strongly agree’, with
17 and 8 respondents, respectively (see Fig. 4). There is only one
case that indicated ’uncertain’ for this question because that
agency has never actually shared data with VNMC.
In terms of water resources type, near real time data and histor-
ical data of discharge and water level is judged by both PCs and the
VNMC as being easy to share. The exchange of hydrology parame-
ters was quite challenging a few years ago due to internal data
restrictions on the field of natural resources and environment
(Decision No. 212/2003/QÐ-TTg, later replaced by Decision No.
21/2013/QÐ-TTg). Therefore, a confused atmosphere emerged
among leaders of the water sector regarding decision making on
data sharing. However, the situation was improved after one year
of negotiation among Vietnamese leaders and experts. Currently,
the discharge and the water level in 12 major stations from the
Vietnamese side are shared with other neighbouring countries.
Sharing hydrology parameters has become a daily activity of many
PCs; they are willing to operate and manage the hydro-
meteorology stations when the monitoring function is decen-
tralised from the MRC to riparian countries. In addition, not only
natural water parameters but also data about water use is now fre-
quently shared. Notification about the operation of multiple hydro-
power reservoirs in the Sesan River, the shared watercourse
between Vietnam and Cambodia, was also legalised by the Viet-
namese government. In sum, the data on water quantity can be
considered the most successful sharing case conducted by the
MRC and its line agencies to date.
In terms of topography, despite the advocacy from Vietnamese
authorities to share, the sharing of topographic maps, remote sens-
ing images and water resources planning maps that cover the bor-
der area is restricted by the Ministry of Security (Circular No.
358 H.N. Thu, U. Wehn / Journal of Hydrology 536 (2016) 351–36429/2013/TT-BCA6) due to concerns about national security. Conse-
quently, at the basin level, it is very difficult for the VNMC to obtain
topographic maps from internal Primary Custodians.
For environmental data, respondents considered it easy to
extract and transfer water quality parameters from internal PCs
to the VNMC when both sides are line agencies of the Ministry of
Natural Resources and Environment. However, the respondent
from the VNMC argued that at the basin level, the parameters of
water quality in some sensitive locations are only shared among
MRC members and are not published for reasons of perceived neg-
ative social impacts.
For other types of data, including natural resources, agriculture,
navigation and transportation, flood control and mitigation, infras-
tructure, urbanisation/industrialisation, administrative borders,
socio-economics and tourism, most interviewees confirmed their
willingness to share data with the VNMC. Some respondents
reported that they can even share such data informally, thanks to
close cooperation with their colleagues in the VNMC. Yet formally,
for some agencies that take over the data collection function, the
trans-boundary sharing activities are perceived to have become
mandatory tasks.5.3. Perceived outcomes of data sharing
According to Ajzen (1991), attitude determines the positive
and the negative perceptions of the individual regarding the
outcomes of their planned behaviour. Following the data shar-
ing model of Wehn de Montalvo (2003b), it is comprised of
four domains: resource outcomes, organisational activities,
strategic position and social outcomes. In the Vietnamese con-
text, the attitude of key individuals from PCs and the VNMC/
MRC were explored through questions about the advantages
and disadvantages that individuals thought their organisations
might obtain if they participate in data sharing under the
PDIES. The majority of respondents thought that data sharing
implied large benefits for their organisations and were positive
about data sharing.5.3.1. Resource outcomes
Resource outcomes refer to the positive and negative impacts
that are perceived to result from data sharing for the resources of
the agencies engaged in the PDIES. In general, Vietnam seems to
perceive more benefits than losses from the Mekong data sharing
mechanism. In terms of positive outcomes, data sharing can be an
opportunity to upgrade equipment, improve technical skills and
develop a larger database. It also generates more jobs and
increases the income of local Primary Custodians, since data is
mainly collected in a ‘‘project-based” manner. In terms of nega-
tive outcomes, for some line agencies who are assigned to give
data/information to the VNMC/MRC, data sharing has overloaded
their available time and labour and has burdened their limited
budgets.6 Article 1, Section Section 1, the confidential list of information in the field of
water resources was stated as follows:‘‘ (a) The policy of the Communist party and the
State on the negotiation, the maintenance, and the development of the river basin
organizations relevant to Vietnam; the negotiation to protect national benefit in
terms of water exploitation, utilization and protection activities in the international
rivers. (b) Documents which have not been published or will not be published that are
used for planning and setting up the landmarks of the borders in the rivers and
streams. (c) Documents on the basic surveys on trans-boundary rivers, streams or any
trans-boundary water sources.”/Article 4, the national confidential documents were
regulated as: ‘‘(a) The policy of the Communist Party and the State on any hydro-
meteorology activities that serve for the tasks of protecting the authority on the
national territory. (d) Topography (the long and cross profile of the river, the
planimetric maps of the rivers, and the real time velocity of the flow at the Hydrology
stations which are located near the river mouth within 50 km from the sea”.5.3.2. Outcomes for organisational activities
Organisational activities relate to the belief that data sharing
could affect the internal activities of the relevant stakeholders.
McDonnell (2008) claimed that information needs to be provided
to various stakeholders to develop the water resources plan. For
Campbell (2007), being able to access the upstream country’s data
is essential to developing the water resources plan, not only for the
downstream countries but also for the whole basin. For Thailand,
the improvement of decision making by sharing data among the
four member countries of the MRC is a key influential factor for
water management (Plengsaeng et al., 2014). The results of our
research show that, indeed, for some Vietnamese agencies, data
sharing is also perceived to benefit their internal work by enhanc-
ing their decision making ability. Early collection of water level
data from the upstream countries (Cambodia and Laos) has
increased the warning time for flood forecast. Water use informa-
tion in upstream countries increases the accuracy of water avail-
ability estimates by downstream water planners. Results of a fish
survey have also contributed to fishery conservation plans in the
Mekong Delta. However, a lack of information about water trans-
fer, land use and irrigation plans in the Northeast of Thailand
and Cambodia is hindering the water use plan on the Vietnamese
side.7
5.3.3. Strategic positioning
Strategic positioning stems from the belief among Primary Cus-
todians that sharing data can affect the positions of relevant stake-
holders. Engagement in the PDIES can improve the role of some
Vietnamese agencies in the water sector and broaden their net-
working, especially when they are endeavouring to construct
hydraulic works in neighbouring countries (Laos and Cambodia).8
However, those Primary Custodians are also afraid of losing their
competitive positions by releasing data to third parties.9 At the basin
level, some respondents acknowledged that Vietnam is hardy likely
to protect its water resources more than the other countries if data
sharing is neglected, due to its downstream position. Therefore, suf-
ficient data provision from Vietnam can also serve to promote data
sharing from its neighbours. Unlike Vietnam, Thailand, with its
upstream position, does not have to worry about impacts on water
resources and is only concerned about losing commercial competi-
tiveness by sharing rainfall data with other countries (Plengsaeng
et al., 2014).
5.3.4. Social outcomes
Social outcomes concern the perceptions about advantages and
disadvantages of the consequences of data sharing for the local
communities, the nation and the Lower Mekong Basin. Hirsch
et al. (2006) delineated the interests of Vietnam in the manage-
ment of the Mekong resources in the Mekong Delta: flood mitiga-
tion, salinity intrusion prevention and irrigation. For the Central
Highlands, the interests are groundwater management and hydro-
power development (Hirsch et al., 2006). The importance of the
Mekong Delta for the Vietnamese national economy is undeniable,
since it is home to 17 million people (MRC, 2011) and accounts for
18% of the national GDP (The Netherlands Consortium, 2013).
Therefore, water resources protection is of high priority for both
the Vietnamese government and local communities. Many respon-
dents agreed that national water resources can be preserved by7 Respondent from Directorate of water resources management.
8 Respondents from National institute of Agricultural Planning and Projection and
Directorate of Water Resources management, Ministry of Agriculture and Rural
Development.
9 Respondents from Vietnam Electricity and Vietnam Inland Waterways
Administration.
Table 3
Summary of perceived outcomes of data sharing in the Vietnamese context.
Perceived
outcomes
Positive outcomes from data sharing Negative outcomes from data sharing
Resources
outcomes
 Upgrade equipment (1PC)
 Improve technical skills (7PC)
 Generate income (4PC)
 Work overload (12PC, 1VC)
 Lack of sufficient funds (1VC)
Organisational
activity
 Access to MRC-IS (6PC, 1MS)
 Better decision making (6PC)
 Mutual concerns (1PC)
 Possibility of making bad decisions due to limited
data from the upstream countries (1PC)
Strategic
positioning
 Broaden working network in the water sector (2PC)
 Improve role in the water sector (1VC)
 Geographic position (1VC, 1MS)
 Losing data to third parties (2PC)
Social outcomes  Early flood warning, early drought and salinity intrusion prevention in the Mekong
Delta (2PC)
 Basin-wide planning (6PC, 3MS, 2VC)
 Contribute to the socio-economic development of the Mekong Delta and Central
Highland of Vietnam (2PC)
Note: MS = Mekong River Commission Secretariat, VC = Vietnam National Mekong Committee, PC = Primary Custodian.
11 Source: http://www.tnmtthainguyen.gov.vn/vn-bn-lien-quan/1384-quyt-nh-s-
212013q-ttg-v-danh-mc-bi-mt-nha-nc-ti-mt-trong-lnh-vc-tai-nguyen-va-moi-trng-
do-th-tng-chinh-ph-ban-hanh.html.The confidential documents on water resources
are: Article 1. ‘‘(a) Documents on water quality which significantly impacts on the
livelihood and economy, society have not yet published; (b) Professional maps on
water resources planning in the boundary regions with the scale of or larger than
1:25,000; (c) Hydro-geology and groundwater maps with the scale of or larger than
1:10,000; (d) The numbers of any investigation, assessment, survey, and designation
for the important constructions which serve for the water resources exploitation,
utilization, and protection regarding to national defence, security, and other
economical sectors.”The confidential documents on environment are: Article 3,
section (a) ‘‘News on trans-boundary pollution issues regarding to the security,
national defence, economy, society; news on environmental issues could cause the
negative impacts to the national benefit; news, documents and results (numbers) of
trans-boundary environmental pollution monitoring could affect the security,
national defence, economy and society have not been or will never be published.
The confidential documents on topography maps are: Article 5, section (b) The aerial
films and photographs include the digital aerial films, photographs and the scanning
products of the aerial films and photographs which contain the coordinate of the
picture center with the total covered area of the joint photograph is equal to or larger
2
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parameters in Cambodia and Laos.10 Salinity intrusion can be pre-
vented by the early disclosure of water use in upstream countries.
In fact, information about water use in upstream countries is funda-
mental to identifying risks such as losing water and fish as a conse-
quence of the construction of the Sayaburi and Don Sahong Dam, a
water transfer facility in the Northeast of Thailand. However, some
are still of the opinion that data from the MRC monitoring network
yield little benefit for local navigation due to outdated technology.
The number of respondents for each specific belief are presented
in Table 3.
5.4. Perceived pressures
According to Ajzen (1985), social pressure refers to perceived
pressures to perform or not perform the behaviour in question.
For data sharing, factors that influence social pressure are clustered
into three domains: institutional pressures, organisational pres-
sures and moral norms (Wehn de Montalvo, 2003b). The elicited
beliefs about data sharing under the PDIES in the Vietnamese con-
text were clustered accordingly. In total, eight beliefs were identi-
fied for institutional pressure, two for organisational pressure and
one for moral norms. The following section discusses the most
influential elements of each domain.
5.4.1. Institutional pressure
The critical role of the VNMC appears to be in relation to insti-
tutional pressure. The Vietnam National Mekong Committee was
highlighted by 11 of the 27 interviewees as the bridge that con-
nects the internal agencies with other organisations in Cambodia,
Laos and Thailand (See Table 3). Other institutions, such as politi-
cians and donors, were also mentioned a few times (See Table 3).
This indicates that in the Mekong context, data sharing is highly
reliant on the local coordination service. However, a lack of incen-
tives for upstream countries to contribute their data lowers the
quality of mutual projects. In terms of pressure from policies, the
PDIES is seen as an umbrella for implementing data sharing rather
than a legal document making it compulsory for all member coun-
tries. The participation of the four countries in data sharing is
based on a ‘‘Mekong spirit”, i.e., the willingness of each member
country to conform, rather than international regulations
(Plengsaeng et al., 2014). Regarding national policies on data10 Respondent from National Centre for Hydro-Meteorology Forecasting.sharing, the national laws on data security (Circular No. 29/2013/
TT-BCA11) are perceived as the most important factor limiting data
sharing from the Vietnamese side, with its aim is to protect national
security. However, the VNMC and MRC have used alternative means
of collecting restricted data by collaborating with foreign partners.
For example, instead of collecting the topographic maps from the
internal agencies, they collaborated with the US Geological Survey
to obtain maps of the whole basin. This case shows that the national
regulations strongly affect the behaviours of the internal PCs, but
they are less influential for the VNMC/MRC as long as alternatives
exist. In addition, the lack of a legal mechanism for the operation
of data sharing activities among state agencies was also claimed to
make data sharing difficult.5.4.2. Organisational pressure
Organisational pressure implies that there are influences origi-
nating from organisational hierarchy and administration. Direct
upper management emerges as the strongest influence for data
sharing, as mentioned by 25 of the 27 interviewees. The leaders
of the Ministry of Natural resources and Environment (MONRE)
and the Ministry of Agriculture and Rural Development (MADR)
are key actors on this stage, since most water-related data is pro-
duced by their line agencies. In addition, when there is a lack of
rules for inter-state agency data sharing, the opinions of thethan 200 km / (c) ‘‘The topography maps in the printed or digital version, and any
geographic databases at the scale of 1:2000, 1: 5000, 1: 10,000; 1:25,000, 1:50,000,
1:100,000 with the joint covered area is more than 200 km2”.
Table 4
Summary of perceived pressure for data sharing within the Vietnamese context.
Perceived pressure
Social pressure Key referents To share data Not to share data
Institutional
pressure
 VNMC
 MRC
 Politicians
 Donors
 Other member countries
 The Mekong agreement
 The PDIES
 National data policies
 VNMC mobilises data sharing (9PC,
1VC,1MS)
 MRC facilitates transboundary data shar-
ing (1VC, 2MS)
 Politicians make commitment to share
data (1MS)
 Donors promote data sharing (2VC, 3MS)
 The Mekong agreement and the PDIES is
the starting point for data sharing (1MS)
 Upstream countries refuse or delay it (1VC, 1MS)
 Decrees on Regulations of the National Confidential Catalogue
restricts sharing of some data related to natural resources
(22PC, 2VC, 1MS)
 Lack of internal legislation for data sharing between state agen-
cies (2PC)
Organisational
pressure
 Direct upper management
 Organisational mandate
to share
 Direct upper managers from Vietnamese
agencies promote data sharing (22PC,
2VC, 1MS)
 Organisational mandate to share (10PC,
2VC, 2MS)
Moral norms  IWRM  Sustainable development concerning the
interests of each country (4PC,1VC,1MS)
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sharing agreements. The organisational mandate to share is
another driver that was frequently mentioned. In the future of
administrative decentralisation, the organisational mandate to
share data can be expected to constitute the major factor for Viet-
nam to directly transfer data to the central body of the MRC with-
out encountering constant administrative processes.
5.4.3. Moral norms
Moral norms refer to the expectation to manage water
resources with respect for the vulnerability of each member coun-
try. However, this domain seems to have the weakest influence
among all social pressure beliefs, with the joint integrated water
resources management among the four countries rarely being
mentioned. Only six interviewees were concerned with river basin
development, and most of these were water managers. This shows
that national benefit is mentioned more frequently than trans-
boundary IWRM by the practitioners. The number of responses
per perceived belief about pressure is presented in Table 4.
5.5. Perceived control
Perceived control refers to the level of difficulty or ease of the
agencies to engage in data sharing under the PDIES (Plengsaeng
et al., 2014). The quantitative results show a complex picture, with
about one-third of respondents indicating that it is easy to share
data. The other third finds it difficult to engage in data sharing,
and the remaining group was uncertain.
5.5.1. Technological capabilities
For the technological capabilities domain, Campbell (2007) and
Affeltranger (2009) pointed out that the MRC lacks the necessary
technical capabilities. This research advocates that there are a
number of factors hindering data sharing, such as insufficient tech-
nology for storing the spatial data base, outdated technology for
transferring the water level signals to the shipmen, a mismatch
between technical skills among the member countries (since Cam-
bodia and Laos are perceived to have weaker technological capabil-
ities than Vietnam and Thailand), differing data standards and
differing periods of conducting national statistical surveys, low
English language skills, and the lack of a modern information man-
agement system in the state agencies. On the other hand, a highly
skilled staff appears to be the most influential factor that facilitates
data sharing, since most PCs are confident of their data processing
capabilities. In addition, networking skill is undoubtedly perceivedas a major factor in being selected to participate in the PDIES, since
a stakeholder analysis has never been conducted to identify data
providers. Therefore, selection procedures are likely to be primarily
based on experience and the personal network of the VNMC’s coor-
dinators. The agencies’ prior experience with data sharing and
their understanding of local natural features were also considered
an advantage for participating in the PDIES.
5.5.2. Data positioning
Data positioning refers to the perceptions of individuals regard-
ing their organisation’s independence in terms of data and also
control over the data. According to the MRC-IS Guidelines on Cus-
todianship and Management, ‘each custodian is the authoritative
source for the fundamental dataset in its care’ (MRC, 2002, p. 2),
and therefore the VNMC only selected those state agencies which
have the authority to produce and store the data. As a conse-
quence, the most important factor is the perception about the
independence of data. Most interviewees confirmed the advantage
of their having a monopoly on specific data production as the main
criterion for their being selected as a Primary Custodian. However,
at the basin level, the final data products depend heavily on the
separate dataset of each member country. For example, the pro-
jects surrounding the development of the topographic maps for
the Lower Mekong River Basin were postponed for a few years
due to a delay by Thailand. However, this did not affect the other
countries’ data contribution.
5.5.3. Opportunities
Opportunities are understood as being the chances for the PCs
to participate in the trans-boundary data sharing. The decentralisa-
tion of the national information systems of the riparian countries
and national consultation meetings within the PDIES are emerging
as the greatest opportunities for the PCs to become involved in the
PDIES. Clear evidence for this is the transfer of the hydrological sta-
tions to the National Centre for Hydro-Meteorologic Forecasting in
Vietnam to gauge rainfall and flow for the MRC. In addition, collab-
oration with foreign partners could also become a strong point if
the VNMC/MRC can overcome national legislation. The number of
responses per control belief is presented in Table 5.
6. Conclusions
The Mekong River Commission has proven its success as the
front runner of transboundary water cooperation by being the only
official inter-governmental body to manage the Mekong water
Table 5
Summary of perceived control over data sharing in the Vietnamese context.
Domain Ease Difficulty
Internal factors
Technological
capabilities
 Highly skillful staff (12PC, 1MS)
 Understanding of local features (10PC)
 Experience (8PC, 1VC)
 Networking (1MS)
 Mismatch between technical skills of member countries (1PC, 1MS)
 Insufficient technology to store spatial datasets larger than 1 GB (1PC)
 Insufficient technology for transferring the signals to the shipman (2PC)
 Different data standards and time for inventory projects in each country (1PC)
 English language capability (1PC)
 Insufficient data management system (4PC)
 Turnover of MRC staff (1VC)
Data positioning  Internal PCs are independent in terms of data pro-
duction (10PC, 2VC, 2MS)
 Delay of the final outcomes for the river basin due to depending on the delay of data
sharing from other countries (1MS)
External factor
Opportunities  PDIES national consultation meeting (4PC)
 Development of the national information system
(2PC)
 More alternatives through collaboration with for-
eign partners (1MS)
12 Global Earth Observation System of Systems.
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the Procedures for Data and Information Exchange and Sharing
(PDIES) and carried out for almost 15 years, with huge investment
in equipment and technical skills. This study has focused on the
Vietnamese willingness to share data under the PDIES. In practice,
the implementation of these procedures has not fully achieved
their initial objectives. Our results show that Vietnam has much
to gain and little to lose by engaging in data sharing in the Mekong
River Commission context.
6.1. Key insights
While the PDIES stipulates a distinction between data exchange
(between distinct member countries) and sharing (unlimited
access to the MRC’s database by member countries), this distinc-
tion is not used in practice. The majority of Primary Custodians
perceived themselves as senders rather than receivers of data
and only some PCs have full access to the MRC’s database. This sit-
uation is far from the stipulated unlimited access to the MRC’s
database by member countries, arguably due to the perceptions
about primary data sources by the Primary custodians and the lack
of technical and administrative capacity of the Mekong River
Commission.
Under the Mekong agreement, Vietnam is mobilising for tighter
transboundary water management rules for the Lower Mekong
River Basin. It could thus be argued that Vietnam is likely to share
data and information about water resources. In reality, hydro-
meteorological parameters are the only data shared frequently in
significant amounts. The information about water quality at sensi-
tive locations is only shared with the MRC and is not published.
Data about navigation and transport, infrastructure, urbanisation/
industrialisation and socio-economic aspects have only recently
been shared. Topography maps, remote sensing images, and maps
of water resources plans are not being shared due to national data
policies. Data sharing regarding water exploitation activities must
sometimes be done with caution in order to avoid upstream coun-
tries using it as a reason to shift the blame to Vietnam for the water
depression in downstream regions.
The main motivations for sharing in the Vietnamese context are
the need to protect national (rather than basin-wide) water
resources and promote socio-economic development, which stems
from the country’s weaker position due to its downstream location.
However, bottlenecks still exist due to the absence of a modern
system for data management under the PDIES, a lack of clear
national regulations for data sharing between state agencies and
a lack of technical capacity in other member countries (Cambodiaand Laos) as well as the MRC (due to high staff turnover). In sum,
the willingness of Vietnam to share data is perceived to be strong
but not sufficient to affect the intentions of other Lower Mekong
countries to share their data.
6.2. Recommendations
The Vietnamese Primary Custodians are willing to collaborate
with the VNMC and the MRC to share data under the PDIES. How-
ever, in order to turn this intention into actual data sharing beha-
viour, some conditions need to be realised. Based on the results
presented in this paper, a number of recommendations are pro-
posed in order to the strengthen the implementation of the Proce-
dure for Data and Information Exchange and Sharing (PDIES), both
for Vietnam and the Lower Mekong covered by the Mekong
Agreement.
First, in order to overcome the contradiction of policies in
Vietnam that affects data sharing, policy coherence needs to
be created between adherence to the PDIES under the Mekong
Agreement, on the one hand, and data security policy to safe-
guard national interests, on the other hand. This should result
in clear guidelines for the Primary Custodians that requesting
agencies can equally refer to as a basis for their requests.
Moreover, the mechanism for data sharing between state agen-
cies needs to be clarified, especially regarding the applicability
of fees charged between national agencies. These issues clearly
extend beyond the stakeholders from the water domain. The
national consultation meetings on the PDIES in Vietnam may
serve as a prime vehicle for this discussion, ideally informed
by the updated GEOSS12 data sharing principles (GEOSS, 2014)
produced by the Group on Earth Observation (GEO) in the cur-
rent Open Data paradigm (shared free of charge, for any purpose
and to any user), to bring about the necessary changes. More-
over, data generated by the state agencies in Vietnam is incon-
sistently stored and not frequently released. Therefore,
advanced software to facilitate inter-agency data management
should be considered, paralleled by capacity development activi-
ties that focus on the technical as well as institutional aspects of
data sharing.
Second, at the basin level, one and a half decades since ratifica-
tion, the PDIES is being criticised for technical deficiencies such as
missing regulations on data definition, format and exchange fre-
quency. Therefore, more concrete guidelines should be developed
while also simplifying the PDIES (e.g. eliminating the distinction
362 H.N. Thu, U. Wehn / Journal of Hydrology 536 (2016) 351–364between data exchange and sharing). Additional technical solu-
tions that should be considered are upgrading the MRC’s informa-
tion system, ideally in line with emerging international best
practices such the GEOSS Data sharing principles (GEOSS, 2014),
strengthening the ICT capacity of MRC staff as well as extending
the working period of MRC experts. As for non-technical solutions,
the confidentiality of data should be ensured between the MRC and
PCs to maintain a good long-term relationship. Moreover, cur-
rently, the MRCs web portal does not seem attractive enough for
academia and the public. Social media such as Facebook and You-
Tube can be used to attract citizens to the data sources. Further-
more, the involvement of other important stakeholders such as
farmers’ associations and fishery associations. can also promote
data sharing. By increasing public interest, all member countries
might commit to sharing more data.6.3. Areas for future research
Thus far, the drivers and bottlenecks for data sharing for the
Lower Mekong have been identified for two particular cases, i.e.,
Thailand (Plengsaeng et al., 2014) and Vietnam (this study). To
generate the broader perspective on data sharing dynamics in
the whole Lower Mekong Basin, similar research should be con-
ducted for Cambodia and Laos. The perceptions on transboundary
data sharing are certainly useful issues for water managers in the
countries that share transboundary water resources, the MRC and
academia in the broader water sector. The lessons learned can gen-
erate solutions for solving bottlenecks in data sharing and serve to
promote the goals of integrated water resources management –
this is especially relevant now that water resources are becoming
scarcer by the day due to overexploitation.Appendix A
Survey on the current implementation of data exchange and sharing under the Procedures for Data and Information Exchange and Shar-
ing (PDIES).
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